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= (54) Title: ORGAN-FORMING METHOD 
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^ (57) Abstract: A method of forming an organ and/or a tissue from an undifferentiated vertebrate cell in vitro involving the step of 
culturing undifferentiated vertebrate cells in the presence of a retinoic acid X receptor ligand (for example, an agonist or an antagonist 
to retinoic acid X receptor); a method of forming spleen from an undifferentiated vertebrate cell in vitro; and a method of forming 
^ a tissue having the form and functions of spleen from an undifferentiated vertebrate cell in vitro involving the step of culturing 
t^) undifferentiated vertebrate cells in the presence of a retinoic acid X receptor ligand substantially not binding to retinoic acid receptor 
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IrjrA' • MJ- (Journal of Medicinal Chemistry, 1988, Vol. 31, No. 11, 

p. 2182) uiBtfcoft-fr**^t>, mMte£&ftm&^-rz>zb-t)mhfrK£tbx 
yw kj £B#£*i/rv^ 0 

(Nature 340, 140-144, 1989, Development 112, 945-958, 1991, Dev. Biol. 192, 
1-16, 1997, Zool. Sci. 15, 879-886, 1998) , i (D Wf- / -Y ✓'j^S y ^ -ffzcsV 

tfS&fefrTV^ (Genes Dev. 5, 175-187, 1991, Develop. Growth. Differ. 35, 
123-128, 1993) „ £fc, V * tfzi/UT -Y V ^BBSfcT ? f- tf XD^-^M 

A,b*<D*pmMm.ffli%:mmirZ>Zb&X%%Z.b (Roux'sArch. Dev. Biol. 198, 
330-335, 1990, Nature 347, 391-394, 1990, Roux' s Arch. Dev. Biol. 200, 230-233, 
1991) , %.T$T?^t?>b&%m-r% W^y-T ^m^S^ASr^fb^S- bfc 

U*W&35fc£"£Z>ZL b (Develop. Growth. Differ. 35, 123-128, 1993)^3$^ 

ftmm&^fctt-rz v^y 4 >-^<d^m^ov>t«,^^ 22-32 <ny* 

mzftZb, Dixon fc^i «9#W^^TVn§^ % l^y ^ ^gTe^SUfc^iElS: 

m 22-32 (D y y tf^/um<D$ZMfeiEmz. : mj$ £ tt, f^k^^i^— # — 6 

XlHbox8 <^m{-t>J^#a s ^?>;ftftV^ b h^^ZtlX^Z (Dev. Genes Evol. 
208, 318-326, 1998) 0 

£fc, d"*- /V- h 9 (all-trans) • J A W^^^\zM^t ^>W. 

ft^^'ffc • 77 5 y — (Evans, R.M. , Science, 240, p. 889, 1988) i£ 

js-rs ^/-r^g^fr (rar) K£ bx^uT, ^mnu(o$m> • 

#tefc5V^3JfflJ&5E& £f<£rftJ#H-5 £ i: tfsej b*N<:£*LTV^ (Petkovich, M. , 
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et al., Nature, 330, pp. 444-450, 1987) Q Z<D$-— A" h7^^ • W'fV 

P 2001-299335 WS^ii 2001-333770 

^/-r^o^a^^m(-ov^«> w^v-r kxsw#(rxr, 9-cis- 

fe&*BEK3*i/rv<»5 0 RXRiSRAR i-*«c«r^U fce^te^Srafo&fc^L 
3 (Mangelsdorf, D.J. et al. , Nature, 345, pp. 224-229) 0 RXR KW&*I1feti:T 
fcf#JB¥ 10-59951 #^#HlflB«S**tfeHX600 3&if,T^^^^ h <b bTW:PJ4k 

#^iaa^tbfcHX603 &*fK rxr ^^-rs y -ftis 

rxr Riifrfri-s y #v \*&m^x&&fcmi&i>*bfom*tt&t£Z 

# 5 r £ ufd„ #3&w#e>tt. rar y^fyKiutvf/^^ 

^(RAR)i^y^>r7 P 7^^:^«^}^:^b^V^ RAR y VkTff-^b&m 
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©l/f;^yitt#:y^VW s H(5 ( 6,7,8-rb7t Ko-5, 5, 8, 8-^ h 9 * 
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^f/^fySX»©7^^ h (&IT> RXR T*~* Y bW&Wr&&foZ>) 
MVf/'f^tX^^Ty^^ b (EAT, RXR T^*=r=* h irPWS 
^^fcS) fc^^S^RXR y^f^K^J&U 5 5a^J&»fcu M*. 

JlBoehm, M. F. , et al. , J. Med. Chem. , 37(18), 2930-2941, 1994; Heyman, R. 
A., et al. , Cell, 68(2), 397-406, 1992; Levin, A. A., et al. , Nature, 
355(6358), 359-361, 1992; Chen, J. Y. , et al. , Nature, 382, 819-822, 1996 

^ti^mm^fif^mi^x^mm^^MKmm-r^^t^x^^. rxr 

KiUm 0»J*Li*> *£M¥ 9-100270 ti¥ 10-59951 #4&tfSL #PB¥ 

10-114757 #HB¥ 10-237050 #43tfiL 10-338658 

2000-273079 -f-4M(U WO 99/24415 ft if MfB^ £ tb-Jtfc&tiO <D 5 % RXR 

r fcf4jfcv\ rxr y \?&2n$k±&mfy'&t>ikxm^xii rxrt^-^ 
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X V) Mcfcf&fcft. RXR T=?=* h i: 
4-C5H-2, 3- (2, 5-i?t f;W2, 5— / ) -5-^ f-jvV^ls V [b, e] [1, 4] *JTH fc:° 
i/-lW/k]^S#^(HX600) ; 

4- [2, 3- (2, f;W2, v^^/Cb, f] [1, 4] ^Tif fc*^-l W 2c 

S#m(HX630) ; 

4- [2, 3- (2, ^-2, / ) ✓ [b, e] tf V-ll-^ A-] &&#Sfe 

(HX640) ; 

4-[l,3-^ fc Kn-7,8-(2,5--^^ ^vV-2,5 . 3r ^ / 

-2H-1, 4— <>y^Tif t°^-5--r ^S#m(HX801) ! 

(Z)-5-[4-[N-p« ^7W(5, 6, 7, 8-7* h 9 t Kp-5, 5, 8, 8-r ^vW"7 * 

-2-^/V)^7^^^$ -Kl^^^y 7^-2,4-^7^ U v?:/v^>-(TZ191) ; 
(Z) -5- [4- [N- * f;WN- (5, 6,7,8-rh7t K * -3, 5, 5, 8, 8— < ^ * * ^vl^ 7 * 

>--2— T AO T ^ V V]-2, 4-^ 7yy^v?ty (TZ335) ; 

4- [N- ;7 n y> o fcVVp< f/WN- (5, 6, 7, 8-x h7t Kn-3, 5, 5, 8, 8-^ ?~fl> 

1/-2-4 )V) T % S ] &S#Ifc (DA124) ; 
2-[ N -^^ n ^ta fcVl^ ?vWI-(5, 6, 7, 8-7^ b7t Kn-5, 5, 8, 8-r h?* f-Mf- 
-7?\s ;V) T ^ / ] tf I) ^ ^-5-^7 Vgfc (PA024) ; 

4-[l-(5,6,7,8-^ h7t 5, 8, 8-7" V ? * <f-;V~r7 ? 3-S^ 

^•^y9>--W^]SSe&*Sfe(SRii237) ; 

4- [1- (5, 6, 7, 8-X h7t Ko-3, 5, 5, 8, 8-^ V * * ^VW* 37^1/ >--2-^T AO ^ 
>--W/V]^S#^(LGD1069) ; W 

6-[l-(5, 6, 7, 8-T" h 9 t Kn-3,5,5,8,8-' 9 V^-2-> f AO ^ 
d/d y-l-^T /V] t° y >--3-7J/l^^ ^fife (LG268) Jfei^WSi t^T^5„ 
RXRT^=f=* h £ UTte, 

4-C5H-2, 3-(2, 5- *J * A/-2, / )-5- * ^ A--8- ~ H»^^ ^ 

[b,e] [l,4]S?Tifbr>HLWA0£S«&(HX531) ; 
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4-C5H-2, 3-(2, f;W2, 5-^3MfV )-5-n-7 p n tf/W^i^Cb, e] [1, 4] *JT 

■tftf^-lW^]^A#B6(HX603) ; 

4- (5H-10, 11- ^ t K n -2, 3- (2, 5- 5? * *f->V-1, 5-^ dp- / ) -5, 10- 7< f/W8- 7 
* ^ y [b, e] [1, 4] i^T^i t° ^-1W /V) (HX71 1) ! 
2-[N-(3-n-^^r ^7l^^-^^-5, 6, 7, 8-X h 9 t Kb-6, 5, 8, 8-7" ^->Vlr"7 9 
l/^-2-^7V)-N-^ ^;P7 ^ tf P ^ ^V-5-^7/V^^^(PA452) ; 

5- [4- (5, 6, 7, 8-X h 9 t Ko-B, 5, 8, 8-^r ^vW* 7^1/ ^-2-yl) 7 ^ 
hcxTKn V(Tpl80) ; 

(2E, 4E, 6Z)-3-^ ^7^-7- (5, 6, 7, 8-7- b7t K a -5, 5, 8, 8-T V 9 * 
a l^^-2-^T ?-2,4,6- b V ^>-m(LG100754) ; RXJP 

4- [N- [3- (2-cc f;V-o-* 9 I'- W 7 * — /^] -N-;* ^V^T 5: / ] 
ftif&mf kfrbSo t>o£%, RXR T=f~* b&O* RXR T^#*~* bttitl/b 

^E^^(embryoid body) if©MIH^V^5C t t>"C# So ^P^^B#{-*5 

*^b»^e>^ : S:^i-5*■^fe^-ov^T#il 2001-299335 

WW 2001-333770 #^Rm^j»lfclB«i$^-CV^«©-C, SH^ttwtbfcOfilfT 
J*** - £ d5-e# S 0 2001-299335 %SR«| 2001-333770 ^ 
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wx.t£s mmtmsfofrbnmx^itmmfc&M^x* m$:<Dm&<v rxr y k 
©#&tt? i b mm-r z - 1 m x ^m&zft 5zt&xzz a rxr 

it^^^ux^ rxr y#>-K<0«&f*Wfcl&j£&ftjfcv>j&^ FlIxJ* IX 

io- i2 ~ i xio- 3 Mnm<D%zmfrbm&m$iX'% s 0 **w<02r»w>f y-^hn© 

Mz-t£s m^^mSk (ES i Ltii, Hooper In J; o *dtfi£ £ 129 31 

E14 ^B^(ATCC #; CRL-1821) Xtt Ledermann and Burki \n£oXM3L& 
flit C57BL V X <D B6 (ATCC # ; SCRC-1002) ft if %m V^5^t^t'#5 0 -tl/ 

e>^^^K^fla©^«m^fe7^ is4k£fiiti><DXtbZ>o ■b^th, Ktt 

^rfc^. rxr v itis v<Dm&&&mzfetxmi&^tt\'XmmteMjLx i**t> 
rxr y^vK^^-rsfc^o^tb-cf*, sm^m.^ 

— I h y h (Biocoat, Becton Dickinson #M) bfc-v ;V=f- f7 

fBSPrfS wt^M* LV\ ilB^^S^BU^^, fi^JSfcH^f- (Bone morphogenic 
protein, BMP) "C&><5 BMP2/4 ^ BMP6/7 f5 ?K FGF, T^fc*^ 7^-y^.^^ 
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; << i/m&m-w-v- -? 9 << zf y kusk w icas-a* u^^f/-f y # ^ k 

Is*? S 4 (RAR) y^f^K (fiATx RAR y # ^ K t P^SMt-^fcS) 

iaz, 0^u< i4i/f/^^i§t*T^^ b (etr, rar r^^ht^ 

3B&1rZ> RAR 9^yK*^5ri^T?t5. RAR y K"C*>6J&»??J&»tt* M. 
Sporn et al. , Retinoids, Academic Press, 1984 &£fES£*vfc31* <£>:fr?fe^ <t 
Df^WJ^f5 0 ^WO^ifeTffflV^JxS RAR P^V-Ktts RAR <D^"79 
47 a (RARa ) ElW79'('7& (RAR0) U ^-^79 4 7 y (RAR 7 ) 

fcfSllS&fc^b^RAR y^f^K-e*>5 0 vf/^^KSt* • ^7947 

^(D^K^^xi-ixmrnm^m^^ v m&^mmirz r t #-e# 5 (h. de 

The, and A. Dejean, "Retinoids, 10 years on", Basel, Karger, pp. 2-9, 1991) 0 
±IB©t£St«rWi-5 RAR y ^f^ K£ Uttt, 7 x^;H^*/W^^f 

^ltilXH:7 3i =/HK&&^aJ?^ 5 K^tft?:S*t^ b'V'b RAR T 

g&tf/vtf^iJ-S K5fcA i S»*rlB* 1 ll'*ii* J B RAR !J tfi' KW:«*fcifc;K/*CV , *6. 
V^T-lft* £ ttlfc** 1 s&V^ b 6 0* b < 1 feV* U 4 j@ ^M^t 
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TAs*)\&£k*s V /H^ if SrajStf 5 - £ ^"e# 5o /Hfct^tS 7 

^s^ fc5v>»ix«2^© yymkT>i'*r;vi/y jv&T*m&%fi-fc.-7 

© hU ^ y ;HX*tt $ flit 7 x. ->V&t£ if £S £ 9 LV\ 

^iS^i i:t>^5m^X«6M^SrHHX«:2fi % »IL<mWJU 
ft2fi£i±©«7;v^l, Wittf^/i'S, a^/i'Sfcifi&SflHfeU'tV^Tt) 

2fiOiit5«7;V^-;H^-i(C^ot 5, 6, 7, 8-r- h 7 t Knt7^V 
5, 5, 8, 8-7 6, 7, 8- fF7t Fot7^^yi^ if^m^ 

0*UV>RAR y ^f^Ki: Ltd TfBtf>— jR*(I): 
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[5£4\ R\ R\ R\ R\ R 6 ^fl^f^L^mW^. flS&T >V*c)V^ X 

«^T^^«m^y/«<Sr^L, R\ R\ R\ R\ &tfR 6 <D 5 ^P^-f-^V^ 

^t-^-o-^^Ji^^*^ i: t h \zl 5 MUXte 6 mm*l&J& LTt)J:< 

±15-^(1) Kl&l^T, R\ R\ R\ R\ ^R B ^-ffS^T^^r7^^ ur 

g N ^y^nf/t^. n-zf^-JVm, sec--7<?-/l/m, tert- 
V>3 ^ t § 0 ±|5<^^T/P^/^_h^« 1 1@XJ2 2 1@^_h^^(7)a^ 

S^^bTV>Tt> <kv\ tMi b-Cf*. fflfctf, tK^S. *&®.T;Vzi3rl/m, 
^v?lsm*tek*&M7r;-$-Z>Z.bftX*%Zo R\ R\ R\ R\ 3tt5 R 5 3&s^-t-te»T 

R\ R z > R\ R\ S.tl«R B /5^^§P^e>Sf^-5P^-rs 2o«7;^;H 

^iltifc 1 b 6 0* L < 1 Vn U 4 fi©H:«SXW:^3K«©T 

mbTl^T%£V\, R 2 STJ?R 3 ^ffi|-t-5^<^vS^ R 2 2W R 3 

9 % 5, 6, 7, 8-7^ h 9 t Kof7 * U-ym.^ 5, 5, 8, 8-^ b 9 * f/W5, 6, 7, 8- ^ h 
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4-(2,4-^ h V fTsUis}) /uy zn^/Vp/V^^-^-^ K)^S#l£(Am555s, J. Med. 
Chem. , 33, pp. 1430-1437, 1990) 31 4-[ (5, 6, 7, 8-T" h 7 t K*-5, 5, 8, 8~T h 
7 **F;V-2--)-7# j3>V/^s()V\ £&#^(Am80, Hashimoto, Y. , Cell 

struct. Funct. , 16, pp. 113-123, 1991 ; Hashimoto, Y. , et al. , Biochem. Biophys. 
Res. Commun., 166, pp. 1300-1307, 1990) & t^^if 3 ^ t . #M#f3; b 
V>RAR y ^f>- K»Am80 -efc^o 

B^- FGF) SrjiV^.&I^ft<, pJji^UT^K^l-^^tbfc^W. 

#WSfe§ 0 rar y ^^KRt^r^^^^^^-a-^^^jlM^^^fe 

mz-tt. RAR y ;4fV K<D^& 1X10" 12 ~1 xiO- 3 MSm^^fflt U> 
^tfV^$S^3:0.1~1000 ng/mmm<D^fflk-fZ>Z.bfcX*%Z> 0 J; 9 1g 

^^jt^^r-rs^wo^^^feie:, rar y^f^Ki rxr y#^K£&*a^ 
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mi : RXR y #1/ K£fflWd;M<£>7£j£ 

ES ifcfflj§& £ VX 29 3^ !7 ;* (D E14 ftljfi (ATCC #; CRL-1821) JLtX C57BL 3^ £ 
*<DB6(ATCC#; SCRC-1002)£rjSWc o 0. 1% ©f7f^T*3- h Ufci&SUDLK: 13 
BK©^^^j&^^bfe^!>^J^]l«|jKI#J!iBte*#«U, 12% ^MsVtskm 
(Giboco), 100 U/ml V ^ (Sigma), 100 m g/ml ^>^h^>ft/V 

(Sigma) £^tfigiftX24H#figi#»Lfc 0 :oiMlOAgM W>fW 
C(MMC; Sigma) t? 4 B#TOS UftUKa^SSrlfi* P >Mmffi£M-&M& 

(Phosphate buffered saline, PBS) X 2 @a#LT MMC V l&V ^C 0 w <£i§gl#£ 
^JlBfla (7^—^—) ©JiteESlIWJI&SrfGffibfco ESjftJI&fflJ&ifefc ITtt, 15% ES 
ffl^^iliL^ (Giboco) N 2 mM h—if/V* 5: > (Gibco) . MEM non-essential amino acid 
(Sigma), lmM fcVVtf^^-^ hV V A (Giboco). 0. 0007% j3 /I^^ y — 

/V (Sigma) N 1000 U/ml Leukemia inhibiting factor (ChemiconK 100 U/ml 
v>y V (Sigma) % 100 n g/ml X h Vy' h^r4 i/> (Sigma) Sr^*£f D-MEM Cffi^OV'a 
— X, Giboco) £JlV\ C0 2 ^^dr^^<— * — (5% C0 2 . 100% 1$) T? 37°C t?J# 

WmVXi$%, iOitO. 05% MJ ^S^-O.O^EDTA^SteioT^^fcflMI 
UfcES JWJiaS: jtatU =«n=— «r^§*fc (S&lB#HS). ESttSrftlUT 

UTf*15% Knockout SR (KSR, Giboco), 100 U/ml ^^v'U >% 100 n g/ml * h 
v^b-r>f^S:^tf D-MEM (ffi;//^— *) £JBVvfc„ i©^t8t?$ feU: 3 BW 

i©EM?: 0. 1% <£>if 7^3— h bfc 24 ^aA^V— h (TPP &M) I- 4 
~6 4B-5<5iMU* RXR y Vt VX 1X10" 6 M PA024(2-[N-V^ o :/n tf/V 
f-JU-H- (5, 6, 7, 8-r h7t Ko-5, 5, 8, 8-7=- Y =7 * ^A^r -7$^ ls-2—4 AO T 
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£ LT 48-72 ^ra#^g#^JiClftl&i-6^=m«0»m^^^tl//c(B3 

m)o - ©jttwaa^tiimjs^tts 0. 2 ^j&m/Ktifr-efc 9 , 1 x 10- 5 

A/ ^frjffi«»J!&<D$MbttWae> feftftV^fc. ^T«IC PA024 a*tfsffl UTV>& t % 
X.fettfCo — ^ 2X10" 6 M<Z)PA024-e^ilbfc)K^-e^ fflSl^SlttjStl/Sfc 
<D(D>bWSmi®ti&$&<ntiiW>m&.&'M< . 72~96 fSIWT? 0.5 m%m,/ffl&fc<D : f&l& 

M 2 : RXR y # ^ K^rffiVN/cspm^WJK^Jfe^^ 

#1 1 £ bT 1 X 10~ B ~2 X10" 6 M (D PA024 TMlf, ig^Sr $ h lZ.ffil? 5 

«tiS«j£^Lfc 0 M^te 0. 1~0.2 JRBJI&a/E«#:-e*>oyt (I4g), 2 

3immft"CJ!i£SjiiiBi&dsffimb*&«>x 20 nwi&mvmYtz t&frv so~~4X)im8ti>s 

(IX 10" B M ©tf— JV f7^Wf/ -Y i'ift&Jg) i J£$fc Lt PA024 
^$^bfcJilJte»0*^2~3^#^ofc (fg5®)„ 

0»J 3 : RAR y # >- KT'fc 5 Am80 T * ^ tf V <DifLfr&t>l£\Z. X 5 WW.tDT&jfc 
0. 1% i??^>"T?— Ufe=» — h bfcig*/B 10 cm -7^ s> (TPP) ^-T 

v'i'-C mm (10 jttg/ml. 3 hr) vxm&ftm&w.wvfc'? ? xmmm&mm 

(primary mouse embryonic fibroblast, PMEF) «r««U, 1 B EUlJ** LT 7 
-f— UTffiV^fCo ES M LTJS< Jt§V»k*LTV^ 

ES-E14TG2a (ATCC #CRL-1821) Sr^-T *- W "Y— ^^^T^ffofCo 
ES jBBfl&ffi^Ffibtts 15%4^J£jfiL?f (FBS. Gibcoh itf^CT^/^ 0.007% 

^ b 3i $ J — /K 1000 U/ml Leukemia inhibiting factor (Chemicon) „ 100 U/ml 
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^^z/V is, RXf 0.1 mg/ml * hV/bW'^^tf DMEM (#5 — * > 

_hfEOES MSrWbt 72 B^Hfl^fcran EB &^bfc„ ES «<Z> 
3P^- ^rDulbecco^PBS-ClleJ^Gofc^^ 1 mg/ml 3 7-^t-f/f>f^/? 
—* £ (Roche) £l0cm x-f y>a l$C&fc*) lmlToAnx., 30~40 
3® bfc 0 ft 50%(D =t n -b^ s o T £ fc £: i £ X* Embryoid medium 

(EM), 15% Knockout Serum Replacement (KSR X GibcoK 100 U/ml 'teS'U >\ 
0. 1 mg/ml ^. h h W v-^Sr^tf DMEM (i^^=i — ^) 3: 10cm (Dlg^R}?* 
j y*Sa. 1/fefcfefcD 13ml*Bx.X=in^— ^rHUDlUrCo ES»0=i n^-^jg 
^^^-^^■^X-^V^j;5^-U^^P>^7 f W , 15ml zT\zMfr, 5 

n n ^flS^fttcD*^ 10 cm f 4 y iX^ (Corning ^ & W: Nunc) «® Lt^ 
5e»T?«HISr3!»rtfc. igi&32&te2 EH£lHtfTl\ 4 BgicElft (EB) itt 

EBs 7g?f»M^ <b 96 ^F^m5C||#:®^T*^ Uftfl* 500 M m mi^^ EBs 

£{£^t-|4<£> 24 •7^A-:/l'— h (Corning 3: fcteNunc)^ 100 m 1 t 
1 ^a/Wfefc: 9 1 l@<5o;|£Ufco -tO&T? 900 u 1 ©T^fc* WAm80 (4- [(5, 6, 7, 
8--T" h7t Ka-5, 5, 8, 8-7" ^VV-2-"*" 7 9 U^jU) # tVs^J )V± ^Sf 

m *^ts / M ] cMW&t& ' 15% KSR, 10 ng/ml T ? ^ tf V. 0. 1 » M Am80 % 0. 1% BSA, 
100 U/ml ^=-^y i/ s 0.1 mg/ml * ^l/^ts DMEM (7*i^A'=* — 

X) ^D^lT 48 BfRPgil&i^tf-fCo 

^kfl^i&X' 48 H#|!g EB mm VtzOk (EBs ^ 6Bi), U 
ftd* b EBs Sr 0. 1% if 9 ^ ^-e— Bfe =r — h bfc 24 !7 I-"- h (TPP) 

fcl^U 10% KSR, 100 U/ml V, 0.1 mg/ml * h V:/ h~?4 ^ V£r^tr 

dmem (iti^=3-^)4'-e3 pfc— ^ igm*m: : &vxmm*mtftz.o 

*U Z (Dmmi&f&feT? f WAm80 *Q;3 bfc EB <D 5 60~70%?>#J^-T?1&#> £> 
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=• 7— -%?ftflc»tt*C*) D ^ RT-PCR Sste «fc Sflfflf-efiig* 10 0 g d» fc> 14 0 g Kit* 

pdx-1 ^ pax-4. ngn-3 * z<Dmm&m&)m^* ffi vxm& £ tiit 9 
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it 3& <d m 

T?fcoT, &mhQKD5fc&{£mfa& is?-; << ^ixt^ v vis \?<D&&T-em 

3. i/f y >f y*X$#*!) Jlf ^ K#TB©# : 

4-C5H-2, 3-(2, f/W2, &-^MfV )-5-* f;V^yy[b, e] [1, 4] ^Tiff 

WWM$At», 4-[2, 3-(2, 5-^7 ^A~2, [b, f] [1, 4] 

^Tif if ^-11— T A^Sfci&Mfe. 4- [2, 3- (2, 5-5?* ^-2, 5 S 

[b,e]Tif lf>'-lW^]5fcS#Bftx 4-[l,3-v?t Fn-7,8-(2,5-^^f ;W2,5 — - 

J ) -1- * ;V-2-Jr * y -2H-1, 4-^< V ✓ 5? T i? tf A'] ^If^^ 

(Z) -5- [4- [N-*^ A- (5, 6, 7, 8-7" f7t Kn-6,5,8,8-f b7^W7^l^V 

-2—r/w)^^#df^5 K]^>^ y f y]-2, 4-f t / u (z)-s-[4-[n- 

* f/WN- (5, 6, 7, 8-7 1 h7t Kn-3, 5, 5, 8, 8-^< ^ * * A'*** 7 * V V-W AO 
7^]^y^!Jf^]-2,4-f7)/!) S^^^^ 4-[N— >^ d^ci fcVk* ^vW 
-N- (5, 6, 7, 8-7- h7t Kd-3, 5, 5, 8, ^ ^ f 7 ? 1/^-2-^ /V) 7 ^ / ] 
Sfc&#8L 2-[N-V^ P 7°t2 fcW* 7VV-N-(5, 6, 7, 8-7 h7t Kn-5, 5, 8, 8-7" b 
9*TVW":7*l''l'-2->fA0T5/;ifcry 5;^V-5-^7/W#^^ 4-[l-(5, 6,7,8- 
7 h7 t Kn -5, 5,8,8-7" h 7 ^ f /Wt 7 ^ Vy-2--f 3-i?t^ y 7 ^-1- 
-YAOSfeJMSK 4-[l-(5,6,7,8-fh7t Fo-3 ) 5,5,8,8-^^^fW^I/ 
i/-2-^^)^7"^-l-Y;V]^m#ms 6-[l-(5,6,7,8-fh7t F O -3, 5, 5, 8, 8- 

^< ^ * tvvt- 7 * v ^-2-^ a/) v * a ^ u t°-w /v] t° y 5? ^-3-^7 ?vm ^m, 

4-(5H-2, 3-(2, 5- i? * f- A- -2, 5-^ 3r 7 7 )-5- * f- )V-%- ~ hB^^y^ 
[b, e] [1, 4] ^r^fc 0 >-ll-^/l-)^S#^,4-[5H-2, 3-(2, 5-5?* TVl^-2, 5— 3r7 

* )-5-n-7°n tf /!✓ i^-O- y* [b, e] [1, 4] 5? T i? fcT AO 5fe&#iK 
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4-(5H-10, 11-^fc Kcx-2, 3-(2, 5-*J * 5— ^/ )-5, 10-^^.^^-8-7 

^-/V-v^^^yCb, e] [1, 4] S?T1£ \£l/-U— < >V) 2-[N-(3-n-^^^/l^ 
^ V-5, 6, 7, 8-7 1 h 9 t Kn-5, 5, 8, 8-7" t^/I"**" 7 $ \s >--2— f ^0 -N-j* 

f/l'T ^/]tfy i/-5-# /Wsff 5- [4- (5, 6, 7, 8-7" h 7 t F n -5, 5, 8, 8- 

7h7^ # Uls-2-yl)-7 l>P)i?tiy, (2E,4E,6Z)-3-p< 7W 

-7- (5, 6, 7, 8-T b7t Kn-5, 5, 8, 8-T 7^^-3-n-7 B cr \?;V**^-f-7 # \s 

^-2— f >V)jr9 $-2, 4, 6- f y ^^(LG100754K 4-[N-[3-(2-^^Vl-'-o-# 

•sit^^^ffl^ 1 js&v^ urn 3 ^©v^-rtu^ 1 mzmm<Djrm 0 

6 . ^Sj^C93^Mk&BM* b^WW /Xte*!!^^ :/ if F * X^fc-tZ fc & 

8. V^/«t>'m%:l&fcV Jf^Vfr H(5,6,7,8-ff7l: F n -5, 5, 8, 8-7" h 7 

9 . Wt£lfc^<^5Mb»^ E>8»&^ V if h n XJ&&-T Z.tc&<D^ . Xte**tf& 
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